Liposome promotion of tumor growth is associated with angiogenesis and inhibition of antitumor immune responses.
Liposomes have tremendous potential as drug carriers in the treatment of cancer. However, despite enhanced tumor drug delivery and decreased toxicity, patient survival rates have not improved significantly compared to corresponding free drug treatments. Importantly, we found that a liposomal nanoparticle currently used as a drug carrier in cancer patients enhanced tumor growth in an immune competent murine model of cancer. This was associated with increased tumor angiogenesis and suppression of antitumor immune responses as indicated by decreased cytokine production by tumor macrophages and cytotoxic T cells, diminished tumor infiltration of tumor-specific T cells, and decreased number of dendritic cells in tumor draining lymph nodes. These results suggest that carrier-induced immunosuppression and angiogenesis have the potential to reduce the antitumor effects of drugs loaded within. These findings may have significant implications for the current use and future development of anticancer nanoparticles and further investigations are urgently needed. This study discusses important implications of nanoliposome-based drug delivery systems in cancer therapy, and demonstrates that nanoliposomes may have immunosuppressive and angiogenetic properties, directly counterbalancing their anti-cancer activity, which may also have important clinical implications related to more widespread applications of such systems.